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Abstract of JP1 0226695 

PROBLEM TO BE SOLVED: To obtain the 
subject new compound useful as a catalyst 
component for polymerizing olefins, etc., by 
reacting a transition metal compound with a 
fluorenyl compound in a liquid diluent comprising 
a non-halogenated liquid which is not coordinated 
with the transition metal of the metallocene. 
SOLUTION: A new metallocene of the formula [Fl 
is fluorenyl radical; Cp is cyclopentadienyl, 
indenyl, tetrahydroindenyl, fluorenyl radical; R is 
a 1-20C organic radical; R" is a structural bridge 
binding (FIRn ) to (Cp Rm ); Me is a metal in the 
groups IVB and VB of the periodic table; Q is a 1- 
20C hydrocarbyl radical, a hydrocarbyloxy 
radical, a halogen; (x) is 1, 0; (k) is a number 
sufficient for accomplishing the residual atomic 
valency of Me; (m), (n) are each 0-7] [e.g. (1,1- 
difluorenylmethane)zirconium chloride]. The 
compound of the formula is useful; as a catalyst 
component for polymerizing olefins, etc. The 
compound of the formula is obtained by reacting 
a noncross-linked fluorenyl compound with CH3 
Li and a transition metal chloride in a solvent 
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yN7X«7A. (t'x-7Wl/x;M?y) ZJ&AW- 
S/>7A. (1, 2-y'7^Wx^x^y) ZUSfly^-t- 
y'T>A. d-y/WV-^-l-y^o^y^yx- 
;U^^y) ^ig-fb^VPax^A. ( 1 - yiv^V—tV- 
2-M-JV-2 - O-^f^y^o^y^yl^) 
x^y) -ig-ffc^'Aox^A, ( 1 - ( 1 -^^7 ^ 
jTI/X/U) -2- (4-X^-)V7JV*\/—)V) x^y) 
IMy/^-^A, ( 1 - ( 2 . 7 - x- t -7*^ 
7/^b-x;P) -2- (7)Ua-U~)U) -X^y) -Jg 
^L^r?x^A. (l. 2-i/* (2, 7-v*-t-7*f- 
;W-4-^^-;l/7;l/3}-l/x;U) x^y) Z-ia-fbi/VUnx 
-7A^i:^-^tf. 

[00 17] Wtffi Lv^^o-fey^Sii, ^< b 
ttio^FiR, ( n«i~7 ) tf-bhhvy^ts^ 

[0018] TmhixX V^i7 ^rfflSS^S'fb 
^it(i^MeQ k (Me. Qt3 <fclXk{iM^S*$il 
TV^io^r^O) *Mfc:^»£-£'tf. V^<-P*»<?5^JRS 
Wt±, ram-fti/Vl/nx^A. H^-ft.M7XT7A. i/^o 
^y^^xx^H^bi/Vl/nx^A. 7/^1/X^H^ 
•fki/'/l/^x^A. 3 - ^ ^-;l/i/y- u -/<y ? y'x 
ti-fki/Vl/^x^A. ^yf-^ZMy'^3-7A, 4 
- * 7 /l/^- U -)VEMAt V)V 3 x >7 A ^ t* -tti „ 

[00 19] 4-^t--5if^ Lv^^tg^^abyti. 

-)V) ;\u7yit£m*Bf8.-tZ>tzMzmiVB. v 
B. V I B^S^^Noyy^fcRJE^-^^Cli: 

5 (F 1 R„ ) R" (CpR, ) (F 1 . R. R" *5i 



(6) 
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[0 0 20] Q^NayyJU^t^f fc&^^o-fey 

y-fk^^O^^n-fey^b Kotf/Ub'/Uifctib Ho 

Z-tlzX*) iz*t < - k **T* & . 00*. »f . Itf 

j£cD J. Organomet. Chem. 113. 331-339 (1 
9 7 6) *#Sf8. 3MHS0>^Ti£tt. ^ < t i> 1 OCDQ 
**b Fo#;L-b';U£fct±b Hn^;Ut';^^f^T'3bS5ft 
MeQ k X y <0<fc^fc£«ifctt#*«:7;M-l'X 

[0021] 7)V7t\s—)\^^&&ZiTf : m&&W,1\L-&fa 

&Wmi&LX\WW#fttiMP>ttTft? . £<^± 
o *m ^tcWiitW&te 5*xf-/loc-^fir k* <0-g» 
^x-r^-fb^Mmcb^xy. ^y^y. ifca 
y&k'cOFHbfcfitSr-i-tf. -KOid&^oyy-ffc; 
S *vO vfir v \ itfttgg' i ^JOteffl lz£ 0 

*U «itfTHF3&««SOTi: LTfflt^*U>**&J: 0 t 

[0022] §Btt4fcti^NB»7;^l^x;HE^ft^)T 
&<75U:T;W# 'J £lW,T)V*)V* i/7 n-^y ? itx. - >\> 

-^c-eoJtt±^0. 5/1-^71. 5/lOffiH 
3, ^L.TT;^;W®il~8{iO^«^$r*-ri.T- 

mit^m^^itimax&mmzi. ^xm^sm&h 

[00 23] t-C#^iT^:>^a-by(iriS. tt 



^£{Ik^k'^i&V^Tv<^n4:y£[!!IlK"3~2><Ik# J 

* y«i co J: 0 *Btt AfcSt t k < tWffl-C* 4 £ k # 
»&ivO**. -mzimWi7>V*\s-)Vi\LlsStolz&* 
tl,>?D-fe yt iSSS 7 /M" V -;Hb-^fe* i 4> ft 
Tty^obWt^J: 9^£5tT*&££krt*Sa4>;h.T^ 

^o-fe>«jsaT<*«ffl-r6* i 4fett^< k fc**t& 

ffiT0°cmTT-^t««-r2. £ k A>"C# h . 
[0 0 24] m%tLXftL,tiK7)l>*U-/lsisG*? 

^iT-fflv^Clk^rtl.. 
[0025] 3aS i S:S!»ftHK<OMtt3i-W'7 -f 

(±jfw^o^iA. 1 1 a, feitxi vBm&mto^im 
f\uyy^m\\L^m. ^m^w^yy^maxif^ h 

h V ^iVT)V hU-^fV V^lVTlV 5 — ^ 

a, yx^-y^br^s-^A. >;if/WNoyyfl:7 
[0026] ^ttstif^ LvM»«HWi*;us y^-f 
^Bm^smm.^- z—mz^-tz nv^ivrnx-hh > o 

< 0*^ t#fi€rW-r-l»^ix4.co{l:-^)T$>l>. 
[^4 3 

R 

I 

-eA i -o^ — 

jjt'j (b Hn^UbVUg-ftT^Sx^A) ki>B#>!?j;{f 
^ST/l^S y^^yJiSm^T'ii^T'S) 0 . W^b 
Ko^;wb*;UT;P5-^A-fl:^-%k*$rR)EE$^C:k 

it 3, 24 2. 0 9 9fcJ;lX4, 80 8. 5 6 1 W!^ 

;U5~^A) ktitfit^h'Jyf-^T/WS-^A^^ 
b Ux^-;Ur/U5 x>>Acok'*> ^^^SJt^fLS „ 

«SNO. 4. 7 94. 0 9 6<,Zffl7fiZtlX^&£ 

olZ, h 'J T^^TlV S-^Akit^tT T;U 
-9" y Srffl v * & £ k ti#f&Bjjoeffl(*l T t S> 4 . 

[002 7] T^Sy^-9">-B!)iS«kftl5]LT7;^ 
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ffeoi^ ? cko-? ^"x - /HM ^ a-t >- h Lrt: 
[0 0 2 8] ;i^-*^^.a-fe>-(±. T/USy 

m?h&. zcoXottisy 4 ><7)mit. x^py. y 

y- 1 x ^-ty- l , 4-*f-A- / <>"r>'- 1,3- 
xf^7'f l , Vfy- l > ^rv- i , -f-fe 
y-i. 4, 4->7f^-i-'<yfy, 4, 4-v 

xf;l/-l-^ty, 3-4-^^/U-l-^-fe 

4V<r>?XV^-*W3kth<7>l l zt<£Mm-Zh 
[0029] S-^-tii; < izm^ktlfc* ^n-feyfeitf 

#4AffiWir*fr<0flWi*HI«fflF3. 2 4 2, 0 9 9. 
4. 892, 85 1i>it/4. 5 3 0. 9 14Cii$ 

[00 30] -^tCT/PSy^^-tif^T/PS-^Ai: 
^^a-fey+oa^Jl^/l-Jt^O. 1 : l-H&l 
0 6 : 1 iD*fit<{i^5 : 0 4 :1<D$SH 



y^u^^fy^ WUxy s 2: 

IJ;»-6 0t^2 8 0* *>«HP*3, i9ffib<Ji» 
2 0"C~*b 1 6 O*C0>tEHl*rc;b£ 3 . ftffiWfcJEWi 

m i 5 o om&v>$mp\foh \*±*w3Jzchhi£. 
[0031] i&tmz& owmztittv ~?-te*ti? 

zzx'm>ixT^hmmi'V t J*?? ; r4 -ytxv-?- 

-<Wffi<oaM8-Lfc:*4 1 0i«±<0*ift^< 
MMLX^h. HRt. I^o^y^^f^ •/ 

[0032] 2fs^Hj^$ t,%zmmcDtzMz. 

[0033] 

mmmi 

mi i - xnu? Mkzgii 

2o^a^r^>RJEtt-B*^;^7>-fey*^ 1 --X^/W 
*«3&r 4 stAKifflV^ jut . RJ6IWt4fil 

Off-H<±ai^»i: tT 1 -^M^Wl/yyiO 

[^5] 



(8) 
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[00 34] \-*))VX>my)V*\s/VO&*)3i\$: 
gm-f&fzMZ^ 2 0. 2g (0. lm)(07^7> 
-t>£ 9 0*CT"1 5 0ml OititfMLt. 
JST'2 0 0m 1<7)3 0%7k-|4H 2 0 2 Sr^^tjDi.^!. 
tl frh RJEig-^-a £ ^ <*>iUrc 3 B#fg*K MX t tz . 

fc\ *13Sfe^fcJSa^j££iU Zti*H 2 OX'2f£ffi¥ 

vs^hc i z'^ft-r&m. m&rmtfB&ztitz. *<r> 

iz. m&Zixtzmt 1 3 . 4 g-Cfc^*:. 
[ 0 0 3 5 ] Hai ^0. 76g(0. 02mmo 
1 ) COL i A 1 H 4 5:75ml «yXf;H- fA-tS <fc 

lMLiAlH 4 ±T«HIIS*U/S:) 25ml(0ff7t 

T'O'C^T'^LTt. *tlfrt>l. 35g (0. 01m 
mo 1 ) cr>A 1 C 1 3 Z'Jr&rSlMZ-. 

-f&tzMzWhLX i^hfflt,Z4 0 0ml i7)fh7t FD7 
5>+t*»Lfc4. 2g (0. 0 2mmo 1 ) <F>t))V 



SftTtttfU *£J£L i A 1 H 4 SHCl imrnxft 

^mmzM^mkLtz. m*. osoi-t h 

D^fy^f^^l/yy (5*2) £3. 2gHURL 
tz. BRl-tKn^S/^f-7l'7/U*uyvi±*feClt 
«L$rlvcjHv*4£fc#"C&4. »10li%Pd?:t 
tf 053$tfi£&±tf) 2 g <o;*5 ^*<7 A 7 5^ 3 fcA 

ft. ^LT4. 2g (0. 02mmo 1 ) eDBlK^ft*: 
1 -*?S—JVy;U*\sS>$:2 5 0ml (7)fh7t H 
uyyyp^m. 77xzuzm*.fz> **fttil 3 5 
0ml OH 2 *>'?i«$ixi»*T'^T-H 2 c7);b-f #«5rj& 

C0036]|t®2_ 2K7)-%mz&^Xii. 
iZyfB&fmX'Jv* l -t Kodfi^x^-;u:7;M-W 

j; a ^ j^&mimzm^x&z h . 

^»W^rflX*<7) i - # /i^K? /M" 4 0 5* 3 # 
*#4>ix*:. Mg$iU:*5StOffc«Ji9 6 0ml T'S>o 
tz. Z.<ry^M^\-\LYx2^i^^)Vy)V^JV<r> 

SBtKAvt LT^* «fc LiAlH, i>«tt/A 1 

Cl 3 ^ffl^S-IfctCtOl-t Hn#i/>f*7Act 
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u-yot OiUKLfc. l-th'o^f^w^i/ [0 03 7] 
y^-eix*^ l -^/t^/i^ti^fcft-f fttobtcc? oust 



5 AIHe, 



I I 1 - t e r t -2jg^7jkZtk>: 




C00H 



ft2g (0. 0 1 mmo 1 ) C01 -^^yS7/l//fl/ 
ml A 1 M e 3 £ *<7>ffi6itztn*. . 1 0 

2 OT«5», Na 2 S0 4 T«L*r. 




CH, 

Sr^y#£ffiLT<*>3SU 8gE*JCSf*£L*:. 1-t 

[ 0 0 3 8 ] m I I I 2 - jc-3-;U7;M-1- yg)SSg 
[^7] 



PdfC 




ZAIHe, 



[ 0 0 3 9 ] W I V 2 - 1 e r t - -7+)V7iV*l> V 

<r>mm 

Ut8l 





XWz. L*»U b-fMz2i&m?>A\M 
e 3 &t£W*~>tz. 2 - t e r t -/f^7;WU^ 



[0 04 0] MV_ 4 -^/t^/M-l^Ogjjg 
2 o JstiEfHB 4* 4 - * 7 /M" U £ ») 

[ft9] 
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H,O,/CH,C0OH 



H0OC 




COOH 



10 



COOH 



CH,OH 




[oo4n if*>^mmi>tamsmtLX4-m^ 
m*smzm^%^t^o:Lb*m^xiiJ . org. 

Chem. 2 1 , 2 4 3 (1 9 5 6) £i>WCIlH*$*l 
KjftSfifc. *»*>0t, 6 7%JRi<7)2, 2' 

[00421^1 0<0t'7i —f\s£&M £ Ztlfr t> J . 
Am. Chem. Soc. 64 , 2845 (1942) 

2%JR4«04-^r;^-K^i!7;U5j-l'y>'Ot0iCl 1# 

[0043] ft-Bl * 1 1 <Qtt.&®)Z Li A 1 H 4 

j:t^Aici 3 zm^xmi tmtzottmx'&i 

it. Kl£;«i8 0%J|XS£7)4-b W**sXW7lV*\' 



fc. S*W^rJRSco4-^^-;P7;^^>'*^t^fL/>:. 
[0044] H-M2 Sll «9rt^ftS:fflrfc:3* / <fc** 

W : 5:itza<^4-^;^>'K7;^U'y'?i K )^l 2£SS 
it Lit. LiAlH, i3j:l/A 1 C 1 3 2rt*>V^CltfO 
ScO^-fbCJ: 0 8 0%iRl(?)4-tPD^fn'7;^l/ 

[0045] ffijV I 4-ter t -7^-;^7;U;t^ V 
A-^l)V^.>my)Vit\y^e 0%iR*C04 - t e r t 

3 (CHftC V U * f-* T A* 5 - * A £ RlSS -frfc . 

[0046] mv I I 2. 7-b*X ( t e rt-7-=f- 
IV) - 4- t^JV? iVXVXTmm. 

[«10] 



(11) 



*#B8 J P10-2 266 9 5 




je*W=SrlR»<02 , 7 -b'X ( t e r t -4 

8tmmzm^x. 2, 7-t*x(tert-w) 



[0047] fflV I I I 
Utl 1] 



1. 2 -fx (9-7;M-k 




2 Bull 



H H 



%}8. 3g (0. 0 5m)£7)7;Wl/y$:15 0inl(7) 
fh7tHD77V+l:?lMU. *;h.#»<c> 3 1 . 8m 

1 (0. 0 5m) cor^'J^-^A (^Ify^l • 
6mo 1 ) £C<9*?Kfc8SttTllll*.fc. 1 BWfflfifc. 2 5 
m 1 c7)xh7b VU77V$i<r>2. 3ml (0. 25 
m) r>it-?U*:3L?>Zmz.K. 3I^|SI*>< 
t^Lfc. jtfe*«Sr5 0mlO*ttNH 4 C 1 

(5gNH 4 C 1 /50m 1 H 2 O ) TifcfrU 5 0 
ml^^L. tSl^Naj SO, "CSSHLfc. 




m i ^>^>x'2^m-ofz. nt>titi ! m&m&®i£& 

-3W£ 12.5 goi 0^7 O%0MMTt>->t:. 
mt 'HNMR, 13 CNMR, WM^Bfcfrflf&ciS.fct/" 

[ 0 0 4 8 ] gj I X 1 {7IVXV- 
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BuLl 



K H 



ZCDRmiZ&UXli. 8. 3g (0. 0 5m)(7)7W 
U>Z 15 0ml cOxh^b Vvyy^lzmMLfz. 
**tj&»£3 1 . 8ml (0. 0 5m) COT^/H^^A 
CvafHfy+Ol . 6mo 1 ) &i<?DSiR«f K*RTJn 
£6. liSISSL 3 0 0m l (ry^yjv^z 

9ml (0. lm) <DiS7zi^X.?ytffr<iiA,ZtlX: 

mmwz 2 ms&!to£to« izm*.fz . *ti& 

5 0m 1 tf>#ttNH 4 C 1 ^TMJIL 5 0m 1 (D 

*xi&&Ltz. ^mmzN&z so, TsatLfc. *ti 

. * <0j8»* t b cotmco® 2 0 %(cjftK L , 
*-3 O^-CtSfl-fktJt. 10. 88g(i01-/nt- 
2- (7)V*]s=~)V) 3-?>i?fthtvrz. £j£fe§r 1 
HNMR, '3CNMRtJj:uf«*4»e4i-«H6K:J:0!t#a 

[0049] MX. i-Ko^7WV-;^^a 

•fey^aajEi: lt j;if>n- -t-^^u Motvoj; 
•h^im^xmmttz. 

[0050] ^*xf-/Wx— r/W£?£i&i: LTffl^£i§ 

2 0 0ml Ox-f^tiB Ufc. **i*»4> 
^xf^Ux— r-jl-tpcr) l . 6mo 1 c9;*-?-/H>^ , > A£ 

WWilmmo 1 tCO^ 1 mmo 1 CD^f-Zl/'J-f-^A 
*tt«Lfc. (WMi^7/U*lxx/MI:i^^*7> 

■^fcli. (I/UOiftO. 5 mmo KD^f^'Jf^A^i/ 
?u^y?xX-/i^7i^/l^ix^imrno l (cJtL 

■X*9ft±Ufi:<*:S*Ta»<l;LCLfc. SfflT 

*T&-jfc. mz&&&w\ayyitmz&my>\'*\'- 

t%Wfr&m<7)S.\mo . 5mmoL yfr*U-Mt 

S-*ffl«ttt$4>fc:3 04Ha*»<t^L. **i*»fctt5 
OmlCCiMB-tLT^SLfc. 7 4 )V9-±.lZ<r>Z 




H (CH,),Br 



'&t>tUzmm.Z-f&l / Z%J- 7 8XrcaH8LBSMIL.fc. 
[0051 ] 8*Efc LT NloiyfcffivvciiatUfcWK 
tefcwtli, ^lmmo 1 093Bll2A:I^I^Rtt7^1^ 
2 5 0m l^hwy^fcilSLfc. -lix 
Sr^BlSWkSflJfciStLT lmmo l^f^'Jf)Af 

/H) f-^*#*^>t:+»»T^f-^U ( vx 
fvux— -f/M^ 1 . 6mo 1 ) tl^Wt. (S 

fc. Stfift 0 . 5 mm o 1 <r>W&&Mil-&k* 2 «<07 
/M-l^x/Ugfc — |£t;:fflv\ ^1 mmo 1 ^S^^JS-fb 

*K*»3 04MBia»<HXLfc. -eti*^-eco?§?g^5 
o~7 5m ltraaBu^aLfc. ? 

[0052] Zlxb<7)^m:9mtf&.T<7)£ 
u-t>Zmik1-&tztbt,zm^L>iXtz: (1, 2-->'7^ 

H$frfb'\7X>7.k % ( 1 -7)V*\s—f\,- 1 - v-?CK<. 
y^'xx/k*^) -J&fci^Unx vA. ( 1 -7/P 
^\s—)V- 1 -y^n^yi-W^y) =MitiS 
/pax^A. ( l , 2-v ( 2-;?-h-7'f-/P7/M- 
l^x/w) x?^) -WLVc=Jtva-*7J*&£lfZ.mM>\7 
x^A. (1, 2-i^' ( 2-^^-;l'7/^b-x;W) x^ 
ZJS-fti^Unx^A, (1, 2-^7/^l^x/Ux 
?v) Z.mV^-?-*7i±. t'x(2, 7-*->»7*f-/P 
-4-^f-;U7;^l^x;P) "ia-ft^nx^A, 
( 1 , 3-y'7Wl/^7DAV) "tsfll^nx^ 
AfeJ:lX_Jg'fb'N7x^A. ( 1 -7;U3rwx^-2- 
^ f-/U- 2 - 7/M- x;ux ^ > ) ZMVC : J>Va—*7 
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A, ( 1 , 2-^ ( 1 -ff)V7)V*\s=-)l>) x?y) 

z^k^'/u-n-^A, ( i . 2 -y ( 1 

7;M-px/lO x?y) "Ig-ftiv'VPn-^AfcilX-^ 

( 1 , 2-i? ( 2-xf-;W7/P*U-- 
;W) x?y) ZMiVJiVa-^M.UXJ/ZM^y-^ 
A, (1, 2-^(4-^-byf^7;Wl'-/l')x 
^yZiM^VUnx^A. ( 1 -7Wl/-;l'-2-y 
?o^y?x'x-^x^y) ZMy/l'^^^A. (1 
-7^3TU^-2- (3-^f;^o^y?yi- 
;U) X ? VZMit ~s)Va—'7A^ ( 1 -3?;l-:*l^x;U- 
3 --f yf-^7ony) zgft^-^A, ( l - 
2 f-rt/- 2—>7 D^y^yi^ 
x^y) Zifrffci^l-ox^A, ( 1-7^1^x^-2 
-■X^/i/-2--{ yf-w^y) zi&ttrJiva-*? 
A, ( l-7;^l^x;U-2-^f-/U-2- ( 
^■/^D^y^'i^H x?y) -ig-fk^nx^ 
A, {1- {\-*^-lV7lV*V—)V) -2- 
f)V?)V^V—)V) X?y) -tg-ft^rjx^A, ( 1 
- ( 1 -^-h/W/Wl/-;!/) -2- (4-?- 
h^^7;U3i-Vx;P) x?y) Zig-fc;'';lox'7A > 
fx (2, h^f-;P-4-^f-;W7;^v 
IMy>3-<)A, (l, l-Vyiv-XV—iV 

X^y) ZSftA't^A, ( 1 , l-y'7Wl/-^ 

^^y) ZJg-ffcA-^i^A. fx ( i -.xf-zw^/M-^ 

x;U) Igfti/^n^^A, fx d-^^/M-V 
x/P) Z^-fty-N^x^A, b'X (2-^)U7J^U~ 
>W HJg-fti^^x^A. fx u-^a-^M-^x 
iv) ZMtt.it )Vn-*72x. fcitft'x (4-^^-;P7^ 
:*l-x;l/) ZMiV^y—^Jx. 
[00 53] y)V*\s—lV* j'nt^affl 
#fEI! fcft -? T M & $ tut V * < -3frcr> y V -)V^ 

A (1, 2- iy'^^L-x^x^y) Z«Mfcs^l/3 
x»7A 

B (l- 7)V7t\s=.)l<- 2- -f y^x^x^y) _ 

C (1- 7/M-l-X/P- 1- y^'D^yi'yl^ 

jt?y) ZJa-fty'/UnxryA 

D (1,2- ^ ( 2-tert-yf-;P7/P5j-l^xyU) x 
^y) Z^-fti^nx^A 

E fx (2, 7-tert-yf-/l- 4- ^^U7^*ly 
x/P) Z^-fb^nx^A 

F (1- 7WU^/h 1- y^D^y^y'X^ 
.* ? y ) ZJa-ft^^xr/A 
g (l- 7)VJt\s—)V- 2- y<^-;u- 2- yf- 
/Px^y) z^-ft^unx^A 



H (1.2- y'7;Wi/-;n?y) zts-fb^^x 

>>A 

m^mmnb Lxx+tvTfrs. s*-*y*m^x*- 

y<7)Km^-fc Lfc. ^ < O^ISSiMfc V ">T . Scher i 
ng*^^A>tt:t 3 0lll%<7) h^xy^SrfflV^Tt. ffe 
OlSK^t>VT(i, Ethyl torvfrt>'i$htltz*^-)VT)V 
5/^-tyoi 0ll%Oh^xyiS5:MV^ ( 
Wtr^SStt^rffeftT^SatftS+THflctO-X 9 a-fe y fcjfii 

of y4^£JROy^AJ^Jtl2:i&2 20 0 : lT£>o 
ft. tS&fc LT#^ixfcW«^^OVK^^±llHim 

[0054] mk?mm& „ mfe^m&z'tt o t&nz 

£-£Xft\ xf i/yi«i4 -^f 1 -^yf ^ 
^Mfl*J:tffcUB^4&6*#&^t^lin;lfc. fx. 

morass fcjsftfc. «fcx,if<o»^-, s^-a^TLft 

L , #«-?ft & Lft . U V-#<Btfh?*T* § *»4 ft 

[0055] *fU7-i3ctt/a^O$*S*^^14^'# 

CDMl±. g/ml ( ASTM D1505-68) 
i>$iX^^, ^U-7-OgSt/l 0^- (ASTM D 
1 238-65T, s&ttL) T'«fc$iX^>^^b 7D- 
•i>T7 7X, 1 9 0-CT'C05KU-7-cOsit/l 0t»- 
(ASTM D 1 2 3 8 . iftE ) T'Si5$^§Sfl 
^y^7n-^f77X, 1 9 0°CX'<7)#0-?-cOz 
St/1 0# (ASTM D 1 2 3 8, ) T'*i5$ 

il&^/l'WyT-yy'X. ^RLTV^S^r^y^fflV^ 

$tl&m&. -yJXJ fAfJU-itay (s i ze e 
xclusion)? 7 -f — &ft=FM.1 

4 i)Mwt Ltc:c:^$ixS*»¥%^afc«tO r M 

ni LT^^tC^itl.^^^*. Mw$rMnT'i5 

^x^yu— is 3 y7D7b/57 -f — (SEOtl * 
Ux-f-U-y^ci:<75--KU5}-l^7 -f ytc^wT— ®tc^A>tL 
S^v^ffiHc7)^Fa$r^«rr-S. w b tfX'% •& 'J -7-* 

5 A (1 inearcolumn) SrfflViTfl^roJt . 
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SECT'lil 4 OXrCtf'J-?— <7)1 . 2, 4-h'J^O 
o^y-fe"y?i?g$-ffl^7t. HW&JgliM a r k - H o u 
wink-Sakrad a5£f!r?£ <0 I V<7) J; ? SrJiTF 

TSE capita ut. %*»d«5«*Srv^?"j, 
SH^Lst. NMRW b/Hi^UV— C01 , 2, 4- 



/iOppmt'ft-o/i. 

[00 56] MX I ( 1 . 2-^37;M-^-;ia:j> 
a =t J LTffi^S tttzmt =» ^ J v-c7) g 

tan 



g I 



ffik 






APC2 


APH2 






ga 






feralO* 


HI 


IV 


1 


so 


0.66 


70 


m 


NA 


20 


29.7 


HLWH) 


0, 8384 


633 


&9 


5.7S 


2 


70 


0.66 


70 


25 


m 


60 


25.8 


445/2.43 


0.9732 


114 


21.8 


1.32 


3 


70 




70 


25 


NA 


$0 


31.9 


668/1.42 


0.9759 


116 


ia4 


1.34 


4 


70 


1 


50 


25 


NA 


60 


85 


363.2/7.19 


0.96S8 


71.9 


10.6 


7.1 


5 


SO 


0.66 


70 


Z7 


90 


60 


8.15 


5.1/. 0042 


0.898] 


170 


46.6 


2.03 


6 


70 


1.65 


50 


NA 


90 


70 


161 


HLNNU3 


0.8881 


332 


16.8 


3.52 


7 


70 


3 


135 


10 


50 


45 


130 


288.5/0.5 


0.9154 


165 


23.2 


1.88 


8 


70 


1 


70 


25 


50 


60 


72.5 


900/7.975 


a 9297 


159 


27.1 


1.8 


9 


70 


1 


70 


25 


25 


60 


6Z1 


«axy 


0.9478 


24.1 


7.1 


0.41 


10 


70 


1 


150 


25 


50 


60 


79 


79.ftll 


0.9307 


53.5 


8.9 


0.79 



[0057] mzii. y)U*U-)U1z^j<?u-tytfjZ 
(ii^HLM 1 04 Di^M^/UM >T7 7Xt,Z X 9 

iftk ©H jgSTC ftfeffing. APC2 APH2 ^-fe> 



4 


A 


70 


1 


50 


25 


NA 


11 


B 


70 


1.4 


50 


25 




12 


C 


70 


1 


70 


25 


MA 


13 


c 


70 


2 


250 


25 


NA 


14 


c 


70 


2 


70 


3 


90 


5 


A 


70 


0.66 


70 


Z7 


90 



[0058] ffllX I I «*<Q3B«:7/M-U— JkX»P 

v> < o#ht)x^- 1> 4 flfc£#N&g.x ? n-fc y 

[Sc2] 

g 1 1 





®M 


Will/Ml 




taio* 


HI 


IV 


60 


81 


363.2/7.19 


0.9688 


7.9 


10.6 


7.1 


60 


100 


811.8/19.6 


0.9727 


47 


5.6 


0.78 


60 


21 


(X06 m\ 


0.9517 








60 


37 


0.07 HLMI 


0.9568 








60 


137 


i&s/o. 15 


0.8817 


1.7 


4.4 


1.6 


60 


8. 15 


5.1/0.042 


0.8981 


1 


5as 


2.03 



[0059] SsKli ( 1 -7>V*V-)V- 2 -A yf- 
C-Pi0 ( 1 -V iV^\y~)V- 1 -y^n^y^yl" 

imizx^x^tthXoizmttmmmz-s-z-tc. h 



m. 1 4imi&c i>&tz^i-i'yt'^*-ty<?>3#v v- 

$iUt^iJ^T3/-K , J-7-ti'e-il*<l 2. 4 mo 1%<?)3 
^yv-fcJilXffittWSrl 0 5. 9<7)3^yv-^-iScS 

mo 1 %3^yv-:fc±t/ffl*tW3^y-7-#iH4£* 
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E«Ffr4, 5 2 2, 9 8 7tCg8^£flT^&et«£ffl^ 
li.$MJg.<7)Z.—J'<— ; y'y$ r Jx (super rando 

[ o o 6 o ] jjxjjj a£^ZZk±k=Zk2i±g± 



V ^ < o^cor n tf P y<7)MJ: $ £ & 7 Art U—tV 
[*3] 



gill 



[?I4] 







fifTC 




APC2 


m 




MP 




ttsxlO 1 


HI 


IV 






15 


C 


60 


3 


NA 


30 


360 


19.6 


0.8843 


83.3 


3.6 


0.78 


9B.fi 


132.6 


16 


c 


60 


1 


NA 


60 


230 


14 6 


a 6812 


94 


4.3 


,0.88 


92.4 


m 6 


17 


c 


60 


1 


3L5 


60 


431 


15.6 


a 8829 


88.3 


Z3 


0.83 


98,1 


134.6 


IS 


c 


70 


I 


10 


60 


400 


zr 


a 8797 


748 


2.1 


(172 


78.5 


134.8 


19 


c 


70 


i 


5 


60 


16 


wax 








_ 


947 


133 


9n 
*\j 


V 


fin 


*> ? 

Cm O 


MA 
lift 


w 






<as740 


51, 6 


2.5 


0.55 


93.4 




21 


B 


60 


1.6 


10 


GO 


9.5 
















22 


B 


23*4 


1.6 


0 


S3 


0 
















23 


P 


70 


2.5 


25 


60 


3 
















24 


F 


70 


2.5 


25 


60 


5 
















1 


m 












2 III 




















APC2 


jjjgj 


Kg 


MF 




tolO* 


HI 


IV 




H.P.-C 




B 


70 . 


5 


10 




400 
















27 


K 


70 


2 


10 


60 


82 
















23 


A 


70 


S 


10 


5 


SO 
















23 


I 


70 


5.2 


10 


60 


162 

















[006 11*1 I KiM^CoSO ( 1-7/l^TU- 
T'#Si:V^C:i:$rSiHJL.-CV->§. |£SU 5-1 7£fc 

-i. x - ? (i/n t u vt>^7? v^m^mz x o sm 

[00 62] fitl£2 0 {igj^DOiO (1. 2-^(2 
- t e rtyf/l/?/^!/-^) X^>) -tg-ft^Un 

[ 0 O 6 3 ] MMi.2 1 (iife^EoS 
b'X(2, 7-y-t e r -^f;P7;^ 
V-IV) ZMiVJ)Va-*7l±tf6 0°CX'\iA,CO'ym.<nm 
ft7ntl/yZmmLfct^?Z$:W s nLX^&. 
2 2iifmE&0'CX'l*3:< t < lZ?mZ 

[00 64] f£&2 3fcJ:U r 2 4T'{±^-7->'h'^'f vf- 



fc. l!!l!«K«J: 9&4 5-5 5 gtf>fl£$H t *7*nKl'>18 

X'^tiX^h±X<?>&m*?u-t>\$+)r>Y*7 4 f+ 

[006 5] SSK2 6T'{i5?^^a-b:>' ( 1-7;M" 

JBvvfc. d^M^ci 0 4 6 O g*>H*!i?y 

^UV-(7)94. 4M*jW£*HPS<0*j; 
^ "]}§e# 'J v— X't> -5 ^ . 
[006 6] |5j«tC|«^2 7(cit5tt^^i^^o-fe>' 
( 1 - 2 2 -- f >-r-^x^ 

xh~>tz. 

[0067] KS2 8iJj:t/2 9T'(il , 2-^77^ 
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[00 68] MX I V 

^n-fey<7)J:<i:5mgT'$>o7t. fi-^liTkS^EzftllS: 

2 5CLT*f«ff4Tff^^^. fi^&Kfi 12 0" 
-C*0S^<7)^:${i2B$raT?>o^. 1^13 3. 

3 30Wllf^m 1. 8cO^Ffe)^ifcfeitX 
0. 1 2<Vitn-ZtlfzWmti%.$: : g-t&9 6. 7 gO® 

tt##£>ft£. *->9 2M%olltta>l#lg^r?y*-e 
T-mx'foiti. ,-Ku-7-(ii 97. groit^SrWL 

■y^t^ttSr-ttft^d^t^L/i. 13 C NM 
R*^? h;K7>=J b*-£H 1 fclBSt-T^ . WSeof -9 
tf%>22. 8. 24. 8. 26. 31. 8, 42. 8, 

4 3. 1,4 6. l*3<J:</4 6. 2 P P mTffiSl^ft 
£.4 3. 1 PPmOh-^5S«{i4 2. 0—4 3. 5 
PPm<7)«H^io(tSlgt"-^3tJK«0. 5«t0t^:^ 
\,\&)4 6. 2ppmW-?iJ4 6. 1M3. 1p 

X'h^tz. 1542. 8ppm-C«0b'-^(i4 

6. 1—43. 1 ppmT^^f-^Off^'Ot 



h 7^f^y7>tMt5 0 p p mOtr-? IcH^TS t 
[0069] ffljXV 

MXI I I T'fflv^^TT', M^AO^ O^M^ 
(1,2- v ) ZMit : JiVn-*7M, 

Zc~)tz. 7mg«M5r^T180g(?)i 
frcOT ? 7 f - y ? & V -y ? x#cO tf" U v- £ ft*:. 

[0070] ^mois:^^4-^^-i-'<>'T->'o 

Srfflv*T9. 7g<?)II#:;K'JV-£|nJJRU£. 

54. 8&tf68. SO'N.r^y^^ff^ii^. & 

[01] ( 1 -yiV^\y—)V- 1 -y^O^y^yX- 



[01 ] 
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70 y h^-'JcoWtZ 

(72)&bm ^vx?vt-4 yx A^i/^f^ (72)%ffl% x'J-y? >y - -fy i^x 

-xh7-fe 15 /p. 't"-y;?x 1330, ;U— h 

(72) ^bj^ ^;i^b'y 7"/V-x >7x;l^- tW^- 2 

;k /MX h'7^7' 4750 T^U^-&*ll^^9*-7!W^->/^b* 
(72)WM U)VV Y ii—V )V, X)V-?—V YyJ? 1601 

;k /\--o^ F^-fy 4610 vms^m*??*-?'^^ 4 , y 

—x vtryv-yr- 1022 

(72) mm X-fV rb'xH 

^l^Xh^j/H 7" 518 



